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* from 8,000 feet

CONFIDENTIAL NPG REPORT NO, 1037
Fuzing System for XSAM-N-4, Guided Missile Dovcj Testing of

N

l. This is a summation report on all aircraft drop tests and reclated
reparts on the Dove fuzing svstem done to date at the Naval Proving
Ground. Current field tests have been suspended. However, it 1is
anticipated that the program will be reinstated as soon as design
difficulties are alloviated.

2. The object of thc aircraft drop tests as herein reported was
to determine the followings

a. Arming time of the fuzing system at ambien; tcmperature.
b. Fuze XB-44A safety on accidental release.
C. Fﬁze XB-44A rcliability on water.impact.
3. It 1s concludod thats
a. The arming timo of the fuzing system is too short.

. b. The Puze, XB-44a, will not function when rolcased safe from
an altitudec of 180 feet onto concrete.

c. The Fuze, XB-444, will function satisfactorily when droppad
Into watér at ambient tamporaturc.

4, It is recommonded that the arming system be rodesigned to
gnorea:o the arming time to a minimum of 6 scconds, prefuradly 7 or
second s.
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3 Fuzing System for XSalM-N-4, Guided l#issilc Dove; Testing of

RARI B
E
ANIROICTIION
£

; 1. AUTHORITY:

‘t " Rcfarence (a) authorizcd the Raval Proving Ground to perform
such tests on the fuzing svstem for the XSAM-N-4, Guided Missile
Dove, as might be requasted by the Naval Ordnance Laboratorv,. This
test was requested by roeference (b) which cutlined the test require-
ments, Work was initiated under Task Assignment No, NPG-04-Rc2b=33
as authorized by reforcncc (c) and completed under Task assignment
No. NPG-4-Re2b-34-1-52 as authorizad by refercncce (d). The transfer
of funds was authorized by roefcraence (2). Currcnt ficld tests have
been suspended bv authority of reference (f).

2. REFERENCESS

a. BUGRD 1ltr NP9 Re2b-2£6-2 FLYt$ss of April 1949
b. NOL conf ltr NP51/571-8(3-615) Sor 01641 of 19 Dec 1950
- Ce BUCRD conf ltr NP30(Rc2b) JWGsss of 25 Kzy 1950
d. BUORD conf 1ltr NP9-Re2b-DB LaPibjn Scr 23946 of 4 Aug 1951
6. BUORD conf 1ltr NP9-Rexb-JBCipub Scr 29E35 of 29 Nov 1951
f« NOL conf 1ltr NP/NOL/X11(649) Ser 0751 of 31 March 1952
g NPG Report No. 442 of 13 Dce 1949
(Pirst Partial, T.A. No. NPG-25-Re2b-286-3)
h. NPG R.port Nc. 477 of 24 Jaun 1950
(Second Partiel, T.4. No. NPG-25-Rc2b-286-3)
1. NPG Report No. 529 of 27 March 1950
(Third Partial, T.4. No. NPG~04-Re2b-309)
J. NPG Report No. 825 of 4 .ug 1951
(Fourth Partial, T.A. No. NPG-04-Re2b-33)
k. NPG Report No. 933 of 20 March 1952
(Fifth Partial, T.i. No. NPG-Re2b-34-1-52)
1. NPG Report No. £§44 of 11 Aug 1951
(First Partial, T.i. Nos. NPG-Re3d-414-1-51 and
NPG-Re3d-43G-2-51)

3. BACKGROUNDs

a. The Bureau of Ordnancc requested the Naval Ordnance Labo-
~patory to assume tochnicul dircction of tho dcvelopmant and tusting
of a tail fuzing svstem for the AS.M-N-4, Guidcd Missile Dove. The
Naval Proving Ground was requested to perform such tests on the
projoct as might be directly requested by the Navul Ordnanee
Laborzatory.
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b. The XS8aM-N-4, Guided Missile Dovu consists of an AN-M65
1000 1b. G.P. bomb body fittud with spocial nose and tail scctions.
Figure 1 shows the nose section which contains thc homing and
guidance control mechanisms. The homing muchanism is of the in-
frard, 1.0., heat sensitive type. This mcechanism controls guidance
by means of four spoiler scoops which project through slots in the
nose section. In order to allow the infrarued mechanism to opcrate
the proper spoiler to changec range or doflec¢tion, the missilo is
roll-stabilized. This is accomplishod by means of gyro controlied
ailerons on the tail fins. Figure 2 shows the tail section which
contains the roll-stabdbilization systum and the missile power supply.
The windmill on the aftor part of thae tail section drives a gene-
rator which supplies all the power used by the missile. The fuzing
system consists of an arming motor ~hich is driven by the generator,
the Fuze, XB-444, and the assoclated wires and safety switches.

c. Reference (g) is the first partizl report on the test of the
proliminary dosign of the Puze XB-44A. This test ascertained that
tho sensitivity of the subjoct fuze whon sct for instantancous firing
upon watar impact was sufficient to obtain the desired action.

d. Reference (h) 1s the second partial report on the test of
the preliminary design of the Fuze, XB-444., The fuzes were assembled
in 1000 1b. and 500 1b. inert loaded bombs, armed und fired against
1 1/2" STS plate. All of the fuzcs except one appeared externally
to withstand plate impect. The one fuze was dbroken. A4ll of the
fuzes were returned to the Naval Ordnance Laboratory for internal
examination.

e+ Roefurence (1) is the third partial report on the test of
the prcliminary design of the Fuzu, XB-444A. The fuzis were assembloed
in 500 1b. inert loaded bombs, armed and firod against 1 1/2" STS
plate at 30 degrees obliquity. The results indicated that the fuzes
wauld not function at an impact vulocity of 900 foot per second under
these conditions.

f. Roforence (j) is the fourth partial report on the tosting
of the Fuze, XB-444, and tho first partial roport on the fiecld
evaluation program as ocutlined by refervnce (b). Tho fuze was
assembled in 1 1b. inert loaded bombs 2nd catapulted with a forceo
of 9.0 g's to asccrtain that the fuze would not arm when sat on
safe, or fire when armed. The rosults were satisfactory.

CONFIDENTIAL
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i . g+ Reference (k) is the fifth partial report on the testing of
i the Fuze, XB-44i, and the sccond partial report on the field evalu-

ation program. fhis tost was conducted to devise a satisfactory
method of conducting plate impact tests. It was dotermined that
satisfactory impect coniitions could be obtainsd by assembling the
fuze in a 290 1b. inert loaxded bomb and propvelling the assembly
with rocket motors from the Naval Proving Ground's 500 foot launcher
Fuzo tests have been conducted using tihhis method and ere to be the
subject of a separatc report.

h. Refercnce (1) is a roport on the Ballistic Calibration of
the Roll-Stabilized Non-Homing Dove. During a portion of thce tests
reported therein, fuze arming tests werc conducted simultaneously.
The results of the arming tosts arc discusscd in this report.

i. This report is the sixth partial rcport on thec testing of
4 the Fuze, XB-444, and the third partial report on the field evalu-
) ation progrem. The results of the tosts heroin reported show that

the arming time of thoe Fuge, XB-44A, occurs in less than the roquirda

ninimur time, neccssitating “ltcrations of the arning systen.
Thereforo, roference (f) suspunded currcnt field tests and further
advised that dcsignh changus werc being mudc to makc the fuzes suit-
able for nzss production. In view of this, all unrcported aircraft
drop tests at the Naval Proving Ground arv being included in this
report,

4. OBJECT OF TEST:

The objuct of the tests reported harcin was to detcrmine the
followings

|
l a. arning time of thc fuzing system at ambiunt temporature.
F b. Fuze, XB-444, safety upon accidental releass.
¢. Puze, XB-44:, reliadbility on watour impact,
5. PERIOD OF TEETS
a. Date Project Letter 19 Detember 1950
l . b, Date Neccessary Material Ruceived 15 Jamary 1951
¢c. Dato Commenced Todts 24 Fcbruarv 1951
- d. Datc Tests Suspended 31 March 1952

CONFIDENTIAL
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6. REPRESENTATIVES PRESENT:

L. D. Moore Naval Ordnance Laboratory
R. Hs Moore Naval Ordnance ;gboratory
R. J. Happick Naval Ordnance Laboratory
C. L. Gransee Naval Orénance Laboratorv
A. Bodicky Naval Orcnance Leboratory
H. Arron Naval Ordnance Laboratory
BART. C
RETLILS OF TEST

7. DESCRIPTION OF ITSM UNDER TESTs

The Fuze XB-444, 18 a tail fuze of the mechanical typs.
Figure 3 !s a view o} thu fuze partially disasseobled., PFigure 4
is a sectionalizod drawing of the fuze. "hen installed in tho
Dove missile, the fuze 1s arued by ncans of a cotor which turns
the arning shaft. This rotor is driven by thc sanc generator that
supplies the power to thc honing system. 48 the arming shaft
rotatos, it is withdrawn from tha rotor by nosns of screw threads.
aftor twelva turns it is withdrawn enough to purnit thu rotor to
turn 90 cdegreas and clign the two detonators. .t the samc time
the detonts which lock thu incrtia strikcers are released, allowing
the strikers to actuate the two primors on impact.

8. DESCRIPTION OF TEST BQUIPMENT:

: a. For measuring the arming tine of the fiuzing systen at
anbient temperature, modificd Puzes XB-44., woere assombled in
X8iM-N-4 Guidud Missilos Dove. To indicate arming, the Puzes,
XB~44,, woere modified to 1ncorporato an electric switch which

would close on arning, cllowing a curront to flow to an externally
nounted smoke signal. No explosive compononts were present in

the fuzes. Inasmich as thce fuze arming notor and the homing mecha-
nism of tho Dove arc driven by the seme genocrator, arming times
woro measured with and without a similated homing load. Thus the
offact of the homing load on arcing time could be dotermined. This
similated load drow power from the goenorator in the same anounts
and times as the honing nechanism and thus saved the cost of ox-
pending a homing nmochanisn., Figure 5 shows tho simlated lonq
with the nosge cover rencred,

CONFIDENTILL
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b. For determining fuze safety on accidental release, Fuzes,
XB-44A, with loaded primers and detonators, and inert boosters were
installed in 1000 1b. irert loaded boubs. 4 concrete target was
usged.

c. To ascertain the reliability on water impact Fuzes, XB-444,
were installed in 500 ib. live loaded bombs. Arming was accom-
plished by modifying the arming stem and vanes from an M162 Fuze.
The stem was modified to fit the Fuze, XB-44A, and the vanes wers
modified to give a morz satisfactory arming time. Figure 6 shows
the fuze and moaified arming stem and vanes assembled. Two Mitchell
cameras with 6 and 17 inch lenses were used to photograph impacts.

9. PROCEDURES

a. For measuring arming tfime of the fuzing syster at ambilent
temperatures, Puzes, XB-44A, wocdified ss described in paragraph 8.a.,
were assembled in the X3AM-N-4 Guided Missile Dove. Arming times
and applied voltages werc checked on the ground. This was done by
mounting the missile on a motor stand and turning the generator
7500 r.pom. In the missiles with the¢ simulated load, the load was
applied 4 seconds aftor the arming wire had been pulied. This was
done by a load timing mechanism which similatcd the actual loads of
the homing device. Applied fuze voltages before and after load
application were measured and rocordcd. Irmediatcly prior to drop-
ping, a ready tost was made on thu generator by checking its output
voltage at 7500 r.p.m. Thirtcen missiles were dropped, of which
seven contalned the simulated load. These drops werc made primarily
to obtain ballistic data; however, arming data was obtained simul-
taneouslg. These drops were made frox an AD-2 aircraft at altitudes
of 19,708 to 30,137 feet and true airspeeds of 192 to 247 knots.
All drops were mede over water.

b. To datermins fuze safuoty upon accidental release, the fugzes
with inert boosters assembled in inert bombs wore dropped on a
concrete target. The dropping aircraft was a TBM-3E typoc flying
at an altitude of 100 fect and at an indicated airspeed of 100 knots.
The fuzes werc pre-armed from 2 3/4 to 3 1/4 turns, thus placing the
fuze in the calculated arming condition had it been assembled and
dropped in a Dove missile undor those conditions. 4s previausly
stated, twelve turns fully arms the fuze,

CONFIDENTIAL
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¢c. To moasure fuze reliadbility on wator impact, tho fuzos,
modified as described in paragraph 8.c., had approximately a

250 millisecond dolay built in. To savo tho cost of a Dove missile
a 500 1b. live loaded bomb was used. 6Since thc bomb was live loadc
a suitadle method had to be found to insure that tho bomb would not
arm until it was buyond the minimum safety area of the aireraft.
This i5 a distance of 650 feet for 2 500 1lb. G.P. bomb and reguirecs
an arming delay of 6.4 seconds. To obtain this delay with thc¢ nodi-
fied arning stem and vanes from an M162 FPuze, the vanes weru bent

60 degrees. This method of obtaining correo{ arming tinme was arrived
at empirically through an investigetion using inert fuzes with a
switching system similar to those in arming tests. The dropping
aircraft was a TBM-3E type flying at an altitude of 8,000 fect and
at an indicated airspeed of 150 knots. All drops were made into
water. From the film taken by two litchell cameras, the time inter-
vals between impact and detonation werc measurcd.

10. RESULTS AND DISCUSSION3

a. The arning times of the fuzing svston cs installied in the
Dove nissile were from 4.1 to 4.9 scconds. The absolute minimum
rulease altitude for a 1,000 1b, G.P. live londed bomb as estadblishad
by the Naval Proving Ground is 750 fect. The normal minimunm is
2500 feot. In 4.3 seconds an AN-M65A1 1,000 1b. bomb will fall 300
feet. It requires 6.8 ssconds for the bomb to fall 750 fest. During
this investigation it was ascertained thnt the sirmlated load made
no appreciable change in the arming tinc. The rcesults of the tests
conducted to detoermine the forcgoing are tabulated in Table I.

b. Puze safety upon accidental relcase wias satisfactorv. None
of the fuzes dropped incurred any internal damage duc to thc initial
impact, Drop No. five bounced after striking the concrete target
and hit on the taill, smashing the fuze. The oxplosive train was in
a safe condition when recovered. Figure 7 shows the fuzes after
roecovorye. Table Il contains detailud dropoing data and rosults,

c. The data obtained fron thc water imp.ict drops showcd that
the fuza had an impact dclzy of 290 to 350 nilliscconds. Since the
design dclay was 250 milliscconds, this shows that the fuze mechanism
withstood water impact sufficiontiy to operate satisfactorily. De-
tailed results cre contained in Table III. The results of the M162
Fuze vane angle inveetigation arc contained in Table IV,

CONFIDENTIAL
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11, It is concluded thats
a. The arping time of the fuzing system 1s too short.

b. The Fuze, XB-44a, will not function when released safe froo
an altitude of 160 feot onto concrete.

ce The Fuze, XB-444A, will function satisfactorily when dropped
from 8,000 feet {nto aater at ambilent tenporature.

BiRl &
RECOMMENDATIONS

12, It is reconnended that the =rning system be redesigned to
increase the.arming tine to a ninimunm of 6 seconds, prefurably
7 to 8 seconds.

B4ARI P
DISPOSITION OF MATERIAL

13. The only items rocovered were the five fuzes that wero dropped
to chock safcety upon accidental rclcase., These were returned to
the Naval Ordnance lLaboratory for internzl examination and retcention.

CONFIDENTIAL
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The tests upon which this report is based were conducted by:
Jo B. KING, Aircraft Ordnance Stores Division
Aviation Ordnance Devartment
Je Re PuTTER., Bomb Fuze Section Lngineer
Aircraft Ordnance Stores Division
Aviation Ordnance Department

j This report was prepared bvi
J. he PETITERL, Bomb Fuze Section Engineer
alrcraft Ordnance Stores Division
4Lviation Ordnance Department

i This report was reviewed bvs

J. B. KING, Head Engineer
Alrcraft Ordnance Stores Division
Aviation Ordnance Department

R. 7. LYilli, Lieutenant Commander, USN

, Aircraft Ordnance ttores Officer

Aviation Ordnarnce Department

W. F. MILLER, Director of Research

: Aviation Ordnance Department

: R. S. CHANDLER, Commander, USN

: Aviation Ordnance Officer
Aviation Ordnance Department

C. C. BRaAMBLE, Director of Research
Ordnance Group

e

APPROVED: J. F. BYRNE
Captain, USN
Commander, Naval Proving Ground

/-, Lo

&@j&( 2l
E. A. RGCKNER
Captain, USN
Ordnance Officer
By direction
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Dropping Alrcrafts

Rate Test Performeds

Release
Drop Fuze Altitude

No, No, (feet)

1 92
2 23
3 94
4 99
5

100

100
100
100
100

on

Fuze XB-44A

AN-M65A1, 1000 1b. Inert Loaded
AN-113A1 Fin assembly

TbM-38 type
22 August 1951

I.4.5.
tknots)

100

100
100
100
100

Pre-armed
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FUZE ACCIDENTAL RELEAGE

(Mo, turng) Jarget

2 3/4

2 3/4
31/4
3 /4
3 1/4

Concrete

Concrete
Dirt
Concrete
Concrete

Bomb with

Results

Did not arm

or fire
n

Did not arm
or fire -
Bomt bounced
and hit on

tail.

Note - Pigure 7, appendix (4), is a photograph of the recovered fuzes.,
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UGS RELIGBILITX o WallR IMPAGT

item Under Tasts Fuze, XB-44., with extender and vane from
1062'fuze - vane angle 60 degrees

lest Vehicles AN-M64 500 1lb. TNT fully loaded bomb with
aN-410941 taill

Deee Aost Postormed: 12 March 19
[¢) s 12 March 1952

True Release Indicated Impact Delay
Drop Fuze Altitude Airsnced + ,01 Leconds

No. _No, __(feet)  _(knots) _(seconds) Remarks
1l 18 8,000 150 032 Batisfactory
2 18 " " «32 "
3 200 " 1" ¢33 1
4 201 " " 32 n
9 202 i " .29 "
6 203 u 8 -——— Not in
Camera Fileld
7 204 " L 32 Satisfactory
8 206 " 1" .35 "
CONFI1DLETILL
SKCURITY INFOKMATION ~PPLNDIX B
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DISTRTUTION

Tureau of Ordnance

4d3
Re2
Re2o

Chief oI Ordnance,
Department of the 4rmy
attny ORDTX-AR

attns ORDTQ

Commanding General, sberdcen Proving Ground

akcrdeen, laryland

attns Techuical Information Seciion,
Development and Proof Servicos

Commznder, Operational Development Force,
U. S. atlantic Fleet, U. S. I'aval Besu,
Norfolk 11, Virginia

l'aval Research Section
Library of Congress,
Washington 25, D. C.
(Via HUORD Re2)

Naval Gun Factory

Naval Gun Factory
Attns aircraft .rmament Sectlon

Bureau of Aeronautics
attns .armament Section

NATC, Patuxent River, Maryland

Naval .uxiliery air ftation
Chincoteague, Virginia

Air Material Command Liaison Officer
Wing 3 Headquarters, aAberdeen Proving Ground

Aberdeen, Maryland

Naval Liaison officer
USAFPGC, Eglin Field, Flerida
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S St . Gl B o

DISTRIGITICN ‘Serelinsds

NOTS, Invokcrn, C:lifornis 1
NOP, Liacon, Georgia :

Naval .ir Dcvelonment Center
Johnsville, Pennsvlvznia 1

U, S+ iir Force

«..C Engilneering ricld Officeo

Room 1833, tnain Navy Buildiag

Nary Dopartment, vashington, D. C. 2

Commander (DF)
Neval Ordnancc Latoratory _ 3

Plcatinny .rscnal, Dover, New Jorscy

Ccmmanding Officer,

Picatinny arsenal,

Dover, New Jersey PO
.ctn: Technical Division 1 .

Cormmanding Officer

Picatinny arsenal

Dover, New Jersey ;
attn: Tochnical Division-Bomd Unit 1

Naval .mmunition Depot, Bangor, Viashington
Attn:s QCS Laboratory 1

Naval .mmunition and Net Devot,
Sezl Beach, California

wttns QCS Laboreatory l

Naval ;immnition Depot, Cranc, Indiana

attns QCS Laboratory 1
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DISTRITUTION (Contimuod)
Naval Mine Dcpot, Yorktoen, Virginia
»ttn: QTS Laboratory 1

Commanding General
+ir Foree armament Center

«ttnt Tichnienl Likrary
8glin air Force Base, Florida 1
Local
v i
VX :
oKB :
Fille 1
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